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BARNYARD MANURE 
PRODUCTION, COMPOSITION, CONSERVATION, REENFORCEMENT, 
AND VALUE 
J, W. AMES and E. W. GAITHER 
The data reported in this bulletin have been obtained through 
investigations carried on in the stable, field and chemical laboratory, 
and supplement the information contained in Bulletin 183, published 
in 190'7. In addition to the investigations carried on at this Station, 
there are included other results, referring to the care and manage-
ment of manure, which have been compiled from other sources. 
The field experiments herein reported have been conducted by 
the Department of Agronomy of the Station, and those referring to 
the production of manure, by the Department of Animal Husbandry. 
The part contributed by the Department of Chemistry has been the 
analysis of the manures and soil, and the presentation of the ac-
cumulated data in the present form. 
The valuations assigned to the fertilizer constituents of manure 
in this bulletin are: phosphorus 8.25 cents, nitrogen 15.84 cents, 
and potassium 5.3 cents per pound. The valuations assigned the 
crops are: corn 50 cents per bushel, stover $3 per ton, oats 40 cents 
per bushel, wheat 90 cents per bushel, straw $2 per ton, and clover 
and timothy bay $8 per ton. 
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COMPOSITION OF MANURE 
Table I gives the average composition of horse, cattle and sheep 
manure produced at this Station under various conditions. The de-
tailed results from which this and following tables were compiled 
are given in Tables XVII to XXI, inclusive, of the addenda. 
It will be noted from Table I that the amounts of potassium and 
nitrogen in manure from animals are largely in excess of the phos-
phorus contained. Owing to this fact, manure is not a properly 
balanced fertilizer. The results obtained from experiments with 
f<'rtilizers low in phosphorus, when used upon soils deficient in this 
element, show that the full value of nitrogen and potassium cannot 
be secured unless there is a sufficient supply of phosphorus present. 
It is therefore necessary to reinforce manure with phosphorus to 
obtain the best returns from its use. Results obtained by the addi-
tion of phosphorus to manure are shown in Table XI, page 742. 
TABLE !-Average percentage composition of farm manure including litter. 
Ash Organic Phosphorus Potassium Nitrogen matter 
Moist-
ure Total Water Total Water Tot.tl Water Total Water Total Water soluble soluble soluble soluble soluble 
--------------
----
--
Horse manure ..... 59.16 5 30 2.120 33.04 1.540 .1080 .0570 .636 .480 .695 .365 
Cattle (dairy) .... 79 05 2.45 1.597 18 50 1.328 -0965 .0486 .520 .504 .572 .285 
Cattle (steers) ... 77.85 3.15 1.430 18.91 1.330 .2080 .0744 459 .424 .726 .404 
Sheep .............. 63 61 4.97 2 473 30.73 1 988 .2230 .1300 1.010 .976 1439 .605 
The average amount and composition of solid and liquid excre-
ment from mature animals is given in Table II. These data were 
compiled from different sources and may be considered a fair 
average. 
TABLE li-The daily amount and composition of solid and liquld excrement 
voided by mature animals. 
Pounds Percentage composition 
Per animal Nitrogen Phosphorus Potassium 
Solid Liquid Solid Liquid Solid Liquid Solid Liquid 
------------------
Horse ................ 35.50 8000 .495 1.20 .13 Trace .200 1.24 
Cattle ............... 52.00 19.400 .324 0.95 .09 .012 .124 0.79 
Sheep ................ 2.25 1 500 .650 1 68 .20 .013 .190 1.76 
Hogs ................ 6.00 3.300 .600 0.30 .20 .055 .370 0.83 
It will be apparent from this table that the liquid excrement is 
much richer in nitrogen and potassium than the solid excrement, and 
that it contains nearly half. the amount of these elements voided by 
the animal. This being true, too much stress cannot be laid upon 
the importance of caring for the manure in such a way that none of 
the liquid portion is allowed to go to waste. 
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PRODUCTION OF MANURE 
The amount of manure produced per animal ina given time 
varies considerably under different conditions, so that it is impossible 
to state accurately just what amount will be obtained. The more 
in1portant factors in the production of any kind of stable manure are 
nature and amount of ration, character and quantity of litter, the 
economic function of the animal, and the kind of floor upon which the 
manure accumulates. If the feeding is done according to scientific 
princip1es, using a balanced ration, the amounts of phosphorus, nitro-
gen and potassium, which will be voided by the same animal under 
f.imilar conditions but fed different rations, will not vary to any con-
siderable extent. . 
From the results of experiments conducted at this and other 
stations. there is presented in Table III a fair estimate of the 
amount of manure ready for field application which should be 
obtained from the four principal farm animals, excluding that pro-
duced while the animals are in the yards or at work. 
TABLE lll-Daiiy and annual production of manure, by the four leading 
farm animals. 
=- ~~~Tons per year 
Cattle 0. A. E. S. Average 227 Steers ..... .,.,... • ....... ·· • · · 43 I 7.80 
Sheep 0. A. E. S., Average 336 Sheep...... . . . • . ... . . .. . . . .. . . . !l 0. 75 
Horses... . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. . . . . • • • • • •• . • • . . 35 6.00 
Hogs .... ... .. ...... ..... .. . .... •..... ...... ...... ....... ..... 9 1.70 
The amount~ of manure from cattle and sheep as given in this 
table were produced in experiments conducted by the Department 
of Animal Husbandry at this Station, under conditions similar to 
those prevailing on representative farms in Ohio. The pounds of 
fertilizing constituents contained in manure, including litter, ob-
tained per year per 1000 pounds live weight of animal are included in 
Table IV. 
TABLE IV-Pounds of manure, includmg litter, obtained per year per 1000 pounds 
live weight by farm animals, and the pounds of ash, organic matter and 
plant food contained in the manure. 
Manure per 1,000 pounds live weight .••.•.....•... 
ConsUtuents contained: 
Moisture. ................................... . 
Ash ........ ·•··• { ~':~r";.;i~i,i~::::: :::::: 
· Organic matter ••• J. Total.· • · • • .. • ·" · · · · · · · · I Water soluble. ••••.•.••.. 
Phosphorus ........ { ~~~~·.;,;i~bl;::: :.:::::: 
Pot . 5Total. .............. . 
assiUm •• •• ..... 1 Water soluble .......... . 
Nitrogen ......•• · { y;ta,~·;.;i~i>ie::::::::::. 
Horse 
Lbs. 
13 080 
7,~~H 
277.3 
4,321.6 
201.4 
14.13 
7.46 
83.19 
62.78 
00.9 
47.74 
Steer 
Lbs. 
lli, 700 
12.222 5 
4948 
22!1.5 
2,=-g 
ll2.66 
11.68 
7206 
116.158 
llii.J!) 
Gl.43 
Sheep 
Lbs. 
12,100 
7,696.8 
601.4 
299.2 
3,718.3 
2406 
26.98 
Ui.7ll 
122 21 
1115 10 
114.1 
Til.21 
---------------------------l----------l----------1---------
.A.veraa-e weig-ht of animal ....................... . 1,100 1,302 81. 
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EARTH VERSUS CEMENT FLOORS FOR STABLES 
To determine the relative value of manure produced, a series of 
feeding tests were conducted upcn earth and cement floors and it 
was found that more manure was produced upon the cement floors 
and a greater percentage of the phosphorus, potassium and nitrogen 
contained in the feed consumed was recovered in the manure. The 
analyses of manure recovered from animals stabled upon cement 
floors show an increased value of $4.48 per year for every 1,000 pounds 
live weight, over that recovered from animals standing on earth 
floors. See Table V. 
TABLE V -Comparison of steer manure recovered from earth and cement floors. 
Pounds recovered Poment of plant food ln feed per 1,000 pounds recovered m manure Number Uve we1ght Value of per steers 
Phos- Potas- Value :vear fed Per day Per :vear Nitrogen phorus SlUm per ton 
------------------------
Cement floors.. • 47 5 17,326 7/J 7R 88 $2.96 $2566 28 
Earth floors ......... ~I,. ... 62 7!l 78 2.81 2116 30 
D1 fference m favor 
of cement floors 6 2 2 274 13 00 10 10.15 $4.48 
The cost of concreting stalls, where the work bas been done by 
the ordinary labor of the farm, bas been about 9 cents per square 
foot, or $4.50 per steer, allowing 50 square feet for each steer. It is 
evident that, when cattle are fed for six months on cement floors, 
the increased value of the manure alone for two such feeding periods 
is sufficient to cover the cost of floors. 
The amounts of fertilizing elements, in the rations fed to 
animals, which are voided in the solid and liquid excrement have 
been determined at different experiment stations. The results are 
as follows: Mississippi, experimenting with young fattening steers, 
reports 84 percent of the nitrogen, 92 percent of the potassium and 
86 percent of the phosphorus voided.1 Pennsylvania, experimenting 
with milch cows, reports 83 percent of the nitrogen, 92 percent of 
the potassium and 75 percent of the phosphorus voided.9 
A comparison of the above figures with the results in Table V, 
which shows that 75 percent of the nitrogen, 88 percent of 
the potassium and 78 percent of the phosphorus contained in the 
feed has been recovered, indicates clearly that by the use of cement 
stalls, practically all of these elements excreted by the animal can be 
recovered. 
1 Farmers' Bulletin, U.S. D. A, l!IJ.J. P.lS 
I Farmers' Bulletin, U. S· D A., lJU. 
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In the sheep feeding experiments made by this Station on earth 
:Boors, 64 to 72 percent of the nitrogen, 86 to 97 percent of the 
potassium and 79 to 95 percent of the phosphorus contained in the 
feed has been recovered in the manure. 
If cement feeding pens had been used it is reasonable to expect 
that a much larger amount would have been recovered. 
FERMENTATION OF MANURE 
Fermentation is the process by which manure is decomposed or 
rotted. It begins as soon as the manure is voided by the animal, and 
may be considered a continuation of the process of disintegration of 
plant substances begun in the digestive tract of the animal. If con-
ditions are favorable, this process will continue until eventually all 
the organic matter in the manure is broken up into various gases 
and nothing is left but the mineral or ash constituents. This dis-
integration is caused by the action of bacteria upon the various 
organic bodies in the manure. 
The bacteria are divided into two classes; aerobic bacteria, which 
require oxygen from the air for their development, and anaerobic 
bacteria, which do not develop in the presence of air, but thrive best 
when air is excluded. 
The conditions which influence the relative activity of these two 
kinds of bacteria, divide manure i.nto two classes, commonly called 
"hot" and "cold" manure. Horse and sheep manure belong to the 
first class, cattle and bog manure to the second. Owing to the 
relatively dry and loose condition of horse and sheep manures, they 
permit a free circulation of air and ferment readily with the gener-
ation of much beat. Hog and cattle manures contain much more 
moisture and are more compact than horse and sheep manures, and 
therefore are not subject to such a rapid fermentation as are the 
manures of the first class. 
AEROBIC FERMENTATION 
Aerobic bacteria thrive best in manure when it is loose and only 
a moderate amount of water is prest-nt. By their power of oxidation 
they generate a large amount of heat and, if the process is not 
interrupted, the temperature of the manure will be raised to the 
point where fire fanging and in some cases spontaneous combustion 
takes place. 
This form of fermentation is undesirable in the manure pile, for 
it destroys the humus-forming organic matter and liberates nitrogen 
in a free state, which cannot be recovered. 
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Aerobic fermentation can be retarded by compacting the manure; 
by the addition of water or other substances which will exclude air, 
and by covering the manure to prevent the escape of the carbon 
dioxide gas formed by the decomposition of organic matter. 
The losses which occur from this fermentation are much less 
in the case of cattle and hog manures than from horse and sheep 
manures, which favor the growth of aerobic bacteria. 
ANAEROBIC FERMENTATION 
Anaerobic bacterial action or fermentation takes place under 
conditions which are the reverse of those which favor the develop-
ment of aerobic bacteria. By compacting the manure and thereby 
excluding air, the organic matter is slowly decomposed without any 
marked generation of heat. The manure is thus changed into the 
most desirable form for soil application without the loss of nitrogen. 
Marsh gas and carbon dioxide are the principal products of 
anaerobic fermentation. 
CARE OF MANURE 
The importance of properly storing manure is evident from the 
facts above mentione(l, concerning the conditions which affect the 
growth of different bacteria and the nature of the n:anure-s produced 
by different animals. Attention is directed to the methods of storing 
which will prevent aerobic and encourage anaerobic fermentation. 
When manure is piled in the open, provision should be made for 
the recovery of the seepage water and its return to the manure. 
This requirement is partially met by a method used in France which 
is essentially as follows: The manure i~ placed on a rectangular 
floor raised slightly at the sides and of sufficient area to hold the 
manure produced when piled five to seven feet high. It should be 
provided with a basin across the center and the floor inclined so that 
the leachings will drain into the basin, from which they can be 
pumped over the pile when needed. The pile should be made so 
that there will be as little of the surface exposed as possible, keep-
ing the top flat and sides as vertical as possible. When one pile is 
as large as desired, make another on the other side of the basin. 
While the first lot of manure is fermenting it should be kept moist, 
by pumping the seepage water over the top whenever needed. By 
following this method the fermentation can be fairly well controlled 
and the loss due to leaching will be reduced to a minimum. 
Another method of caring for manure in the open is to build a 
concrete pit of sufficient capacity and throw the manure into it as 
made, together with all other waste materials, of manurial value, 
which accumulate upon the farm, rejecting diseased plant residues, 
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and depending upon the rainfall to keep it moist. If the rainfall is 
insufficient the manure may be sprinkled occasionally to keep it in 
proper condition. In sections where the rainfall is very great it may 
be necessary to provide a cover which will shed the rain in order to 
prevent the accumulation of too much water in the pit. This 
method of storing manure bas the following advantages: (1) In 
cold weather the pile does not freeze; (2) the only exposed surface is 
the top of the heap, thus reducing the aerobic fermentation to a 
minimum; (3) fermentation goes on evenly throughout the whole 
mass; (4) the amount of labor required to care for it is somewhat 
lessened; and (5) the loss of nitrogen will be minimized. The 
increased labor of handling the manure when it is to be hauled out 
to the :field is more than compensated for by the advantages secured 
by caring for the manure in this manner. 
THE COVERED MANURE SHED 
The most popular method of caring for manure in this State is 
the covered manure shed. To obtain the best results the shed 
should be provided with a cement :floor inclined at each end to allow 
a spreader to be run in at one end and out at the other; the sides 
should be sufficiently high to contain all the manure to be stored. 
The manure should be placed evenly over the :floor, and that from 
horses, cattle, sheep and bogs mixed to prevent, as far as possible, 
aerobic fermentation and consequent loss of nitrogen. The cattle 
in the yard should be allowed totrampleoveritand it may be worked 
over by the hogs without much danger of loss. In addition to being 
a storehouse for manure, the shed furnishes a shelter for farm 
animals which will compact the manure so that the aeorbic fer-
mentation responsible f0r the loss of nitrogen will be largely 
prevented. 
THE BOX STALL 
The production of manure in the box stall is probably the best 
of the old methods, since it requires the least expenditure of labor. 
However, more bedding is required to keep the animal clean and the 
accumulated manure furnishes an ideal breeding place for :flies. 
The manure so produced, if kept evenly distributed over the :floor, 
will be thoroughly compacted and will sustain only a smail loss of 
nitrogen so long as the animal remains upon it, but if the manure is 
allowed to remain in the stall after tbe animal is removed there will 
be considerable loss of nitrogen both as ammonia and as free nitrogen, 
due to the drying out and breaking up of the uric acid into ammonium 
carbonate, and to the action of the bacteria on the organic nitrogen 
compounds. 
732 omo EXPERIMENT STATION: l:IULLETIN 246 
THE COMPOST HEAP 
For use on very light, sandy soil in certain sections, where good 
results cannot be obtained by the use of fresh manure on account of 
its tendency to "burn out" the crop, and for soils used for trucking 
where well rotted manure is to be preferred, it is sometimes nec-
essary to ferment large quantities in the :field. Following out the 
scheme of fermentation outlined in previous pages, the same problem 
presents itself here, and it becomes necessary to observe the same 
precautions. 
The factors to be considered are: Prevention of loss of nitrogen 
by fermentation, and of nitrogen, phosphorus and potassium by 
leaching; and the thorough fermentation of the manure. To meet 
these requirements the compost should be started by throwing up 
4 to 6 inches of soil, with a sba11ow trench around the base to pre-
vent the accumulation of water. It will be well to cover the soil with 
a layer of absorbing material such as leaf mould, peat or straw, of 
sufficient thickness to absorb any liquid which may seep through the 
manure. The .manure should be lightly packed on the layer of 
absorbing material and if other fertilizing materials, such as phos-
phates, garbage"' or dead leaves, are to be used they may either be 
mixed with the manure or spread on m alternate layers. The heap 
is best built conical-shaped and when of sufficient bulk should be 
covered with from 2 to 4 inches of soil well packed to exclude air. 
Fermentation will begin immediately and continue until the whole 
mass is thoroughly rotted. It is advisable to give the pile occasional 
attention, as it will decrease in bulk, and in settling cracks in the 
earth covering may be formed which will admit air and cause a 
loss of the nitrogen content. 
The advantages of fermenting manure under proper conditions 
are: The improvement of its mechanical condition by disintegration 
of the coarser parttcles; reduction of bulk; rendering the humus 
forming substances available in a shorter time, which is especially 
desirable when tbe manure is to be used on light soils; the probable 
rendering of the nitrogen contained in the litter and solid portion of 
the manure more soluble; furnishing a medium by which waste 
organic materials may be reduced to a better condition for soil 
application. 
OPEN-YARD MANURE 
Manure allowed to accumulate in the open barnyard for a period 
of from three to six months is from one-half to one-third as valuable 
as that hauled directly from the stall to the :field or properly stored 
in a manure shed. The fact that the floor of the yard may be bard 
and that the manure is compacted by animals trampling it, does not 
*Care should be exercised not to throw d1seased vegetable matter In manure heaps, such as scabb;r 
potato parln&'a. etc •• as by tllla means th~ d1seaae may be carried back to the soiL 
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prevent loss. The water which falls on the yard must escape either 
by seepage or surface drainage, and will carry with it the more 
soluble fertilizing constituents of the manure. Aside from this 
there will be an additional loss of nitrogen due to the heating of the 
manure in dry weather. 
No farmer can afford to follow the practice of throwing the 
manure from the stable into the open yard, exposed to the weather 
and the water from the eaves of the barn roof, when the extra ex-
pense of hauling it directly to the field or of storing it properly in 
a manure shed will be more than compensated for by the increased 
value of the manure. 
APPLICATION OF MANURE 
There are three systems of handling and applying manure in 
general practice: (1) Direct application of fresh manure from stall 
to field and plowing under, or using as a top dressing; (2) allowing it 
to accumulate in stalls or manure shed, then applying to the soil 
immediately before breaking the ground, or as a top dressing; and 
(3), composting or fermenting the manure before applying. 
The system best suited to any particular locality depends upon 
the texture and topography of the soil, labor and seasonal conditions, 
and nature of the crop grown. In most localities a combinat10n of 
two of these systems may be practiced to good advantage. 
When practicable the direct application of manure to the soil as 
soon as possible after it is made is preferable to the other methods, 
to which attention has been directed. The practice involves less 
expense and eliminates the loss of nitrogen caused by fermentation 
when the manure is not properly stored. 
PRECAUTIONS 
In some sections where the soil is very light or sandy, coarse 
manure plowed under late in the spring in large quantities may pro-
duce harmful results, especially in dry seasons, by making the soil 
so loose and porous that it cannot retain sufficient moisture. 
In truck farming, or market gardening, where the maximum 
return is desired in the shortest possible time, and where it is not 
desirable to use coarse manure for obvious reasons, rotted manure 
should be used. 
The loss sustained when manure is hauled directly from the 
stable to the field will be slight where the land is comparatively level 
and capable of absorbing most of the rain which falls during the time 
the manure lies exposed. When the surface drainage takes place 
too rapidly there is some chance of loss, but owing to the fact that 
about half the nitrogen and practically all the potassium compounds 
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in the manure are readily soluble in water, and that the soil has the 
power of absorbing and fixing these compounds, it is probable that 
the soluble constituents leached m.t will be absorbed by the soil 
after the :first one or two io.:h?R of rainfall. Subsequently there 
will be slight danger of loss for tne reason that the coarser and more 
insoluble portions of the manurt: disintegrate slowly and become 
soluble only after being incorporated w1th the soil. 
The greatest loss occurring from this method of applying will 
take place when the manure is spread on snow. ~·overing soil frozen 
after a rain. The water from melting snow will dissolve the soluble 
material which, instead of coming in contact with the soil, will be 
shed off by the ice. If the conditions are such that the soil will 
absorb the water rapidly, there will be little or no loss from manure 
applied on snow covered soil. 
The only objection to using this method alone is that it is not 
always practicable to get out upon the field with the manure 
spreader, and this may necessitate using some other method in con-
nection with it. The manure shed will prove very valuable in this 
case. 
RELATIVE VALUE OF FRESH AND ROTTED MANURE 
It is possible to ferment manure under such conditions that 
while it will lose, depending upon the extent of the fermentation, 
from one-fourth to two-thirds its weight, which is changed into 
gaseous products, chiefly carbon dioxide and marsh gas, there will 
be comparatively little loss of nitrogen, phosphorus and potassium, 
and nearly the same amounts of these elements will be contained in 
a smaller bulk;. Such conditions, however, are seldom if ever 
attained in ordinary farm practice. 
While, therefore, rotted manure is richer in the elements of 
fertility than fresh manure when equal weights of each are com-
pared, yet considering the fact that from a ton and a half to three 
tons of fresh manure are required to make a ton of rotted manure, 
it is apparent that the total quantity of plant food constituents is not 
increased by the process of fermentation and that any value decom-
posed manure may have over fresh manure is due to changes in the 
chemical combinations of the elements contained; to the more favor-
able bacterial activities in certain soils, or to changes in the mechan-
ical condition of the manure. Except in special cases, where the 
soil texture is such that it is not desirable to have the manure fer-
ment in the soil, or for certain cropping or gardening conditions, 
there will be more loss due to waste of time, materials and extra 
handling involved, than will be gained through the process of 
fermentation, even under the most perfect conditions. 
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EFFECT OF MANURE 
It is generally supposed that manure exerts beneficial effects 
upon the soil aside from those due to the plant food and humus 
forming organic matter it contains. This may be attributed to a 
combination of the following causes: The stimulating effect it has 
upon bacterial development; the alkaline nature of the ammonium, 
potassium, calcium and magnesium carbonates, formed during the 
process of decomposition, which tend to neutralize soil acidity; im-
provement in the physical condition of the £>oil, increasing its water 
holding capacity; and the solvent action exerted upon certaln con· 
stituents of the soil by the gases liberated through the decomposition 
of the organic matter in the manure. 
This condition is noticeable in the case of phosphorus, as shown 
by the analyses of soils taken from the various plots upon which the 
manure tests at this Station are conducted. 
These results which are given in Table VI below, show 
that the amount of phosphorus soluble in weak acid, from plots 
receiving no manure is little more than half that from plots receiving 
yard manure and about one-third that from plots receiving stall 
manure. Plots 2, 3, 5 and 6, receiving manure reinforced with 
floats and acid phosphate, show that manure exerts a solvent action 
upon these materials, when added with them to the soil, in about the 
same proportion as that exerted upon the phosphates already in the 
soil. It is not definitely known whether this solvent action is due to 
the gases and organic acids from the manure or to bacterial action. 
TABLE VI-Phosphorus soluble in fifth-normal nitric acid in soils from 
manure experiment plots. 
Plot 
No. 
~ 
s 
4 
5 
6 
~ 
9 
10 
H 
1S 
14 
15 
16 
17 
18 
~ 
Treatment 
NODe •••••• .............................. . 
Yard manure and :!loats ................. .. 
Stall manure and floats .... • .......... .. 
None ............................ . 
Yard manure and acid phosphate ....... . 
Stall manure and acid phosphate ......... .. 
NODe ................................. .. 
Yard manure and kalnit, .............. .. 
Stall manure and kaln!t .................. . 
None...... .. ...................... . 
None .... , . .. .................... ~ •. 
Yard manure and S'Yl!SUm ............... . 
Stall manure and IITPSUm ............ • .. . 
None .. .. . .......... ~··•·•····•••• .... . 
Yard mano1re untreated .................. . 
Stall manure untreated ................ .. 
NOJie. .................................... . 
Chemical fertilizer 1 ....................... . 
Cbemlcal fertilfzer 2 ....................... .. 
NODe ..................................... .. 
Average un!enlllzed plots .. • • • ....................... , 
Average .vard maDure ......................... • ..... .. 
Average stall manure ................................ .. 
Phosphorus soluble In N-5 BN08 
Percent 
.000/!01 
.0001112 
.00011117 
Pounds 'Per acre 
1132 
22.44 
4984 
6.42 
8.16 
15.16 
5.32 
590 
10.18 
li.66 
4.82 
7.26 
8.32 
6.?2 
760 
10 20 
7.86 
6.26 
1124 
8.60 
8.01 
l:ft 
736 OHIO EXPERIMENT STATION: BULLETIN 246 
Field experiments conducted at this Station show that much 
better returns are obtained when manure and a phosphorus carrier 
are used together than when either is used. separately. 
'l'he analyses of the stall and yard manure used on these soils, 
as set forth in Table VTI, page 737, show only slightly more phos· 
phorus in the stall manure than in the yard manure, while the analyses 
of the soils, Table VI, show that approximately twice the amount of 
phosphorus soluble in weak acid is present in the soil treated with 
stall manure as compared with that to which yard manure is applied. 
Farmers who practice plowmg und~r leguminous crops for 
green manure will find that the application of from one to three tons 
of stall manure per acre, just before plowing under the green crop, 
will increase the effectiveness of the green manure materially. This 
may be attributed to the bacteria contained in the manure assisting 
in the decomposition of the green crop. 
LOSS DUE TO WEATHERING 
The experiment from which the data given in Tables VI and 
VII have been compiled bas been conducted at this Station since 
1897, for the purpose of studying the losses of manure due to 
weathering and the effect of treatment with various reinforcing 
materials. Fresh manure from stalls in which steers were being fat· 
tened was divided into ten 1000-pound portions; two were treated with 
floats, two with acid phosphate, two with kainit, and two with gypsum, 
at the rate of 40 pounds per ton, and two were left untreated. One of 
each of these was spread upon the plots immediately and a duplicate 
lot of each was allowed to lie exposed to the weather from January to 
April, in piles 4 x 6 feet and about 10 inches deep, when they were 
spread upon plots adjoining those previously treated with manure 
taken directly from the stable. The average chemical analyses of 
these manures for 5 years are shown in Table VII on page 737. 
It is seen from this table that an average of 44.05 percent of the 
potassium, 32.19 percent of the nitrogen and 14.07 of the phosphorus 
was lost during these three months-an average loss of 30.10 percent 
of these three elements. The smallest percentage loss was phos· 
phorus, which is the least soluble, the greatest loss being potassium 
which is the most soluble, the nitrogen closely following th, 
potassium. 
When the difference in value is considered it is seen that toe 
chemical constituents in a ton of fresh manure would have cost $2. 92, 
and that the ton of such manure produced an increased yie:ld of 
$3.73, while the comparative chemical value of the leached manure 
was $1.80 per ton and it returned an increased yield of $2.93, tbe 
difference in chemical value being $1.12 per ton and the difftrence in 
productive value being $0.80 per ton. 
1:-. 
~ 
f:il 
~ p 
~ 
A p:; 
~ p:; 
~ 
TABLE VII-Composition of treated and untreated steer manure before and after exposure to the weather for three months, 
from January to April. 
~-
Treated with 40 Phosphorus Potassium Nitrogen 
Value per ton as 
Weight determined by 
lb~t. material Ash Organic Dry of 
per ton matter substance manure Crop Total Soluble Total Soluble Total Soluble Analysis production 
Floats •........... Fresh manure .•... 94 66 420 79 515.45 5.59 1.20 10.86 966 13.12 5.99 2 000 $3.11 $ g.gg Floats, ........... Weathered manure 77 00 308.37 385.37 634 107 7.28 6.69 8.71 1.97 1;915 220 
Floats ............. Pounds lost .•.••••• 17 ll6 112.42 130.08 0 25 0 13 3.58 2.97 4.41 4.02 ..... .91 1.09 
Floats ............ Percent lost. •. •• • •• 18.66 26.71 2523 4 47 10.83 32.96 30.74 33.61 67.11 ..... 29.26 21.118 
Acid phosphate. ... Fresh manure .... 94.10 438.75 532.85 4 00 1 flO 10.00 9.90 13.18 5.79 2,000 2.97 5.43 
Acid phosphate. ... Weathered manure 78.92 271.45 350 37 3d:! 0.98 6 67 6.05 9 02 1.84 1,892 2.04 4.62 
Acid phosphate .... Pounds lost... .. .. 15.18 167.30 182.48 068 0.62 4 03 3.85 4.16 3.95 ..... .93 .81 
Acid phosphate .... Percent lost. •...•.. 16.13 38.13 34.25 17 00 38 75 38.02 38.89 31.56 68.22 0 • 0. ~ 31.31 14.91 
Kainit ............ Fresh manure ..... 85.86 458 35 544.21 2.34 1.19 14.05 13.19 1J 01 572 2,000 2.99 4.29 
Kainit ............ Weathered manure 62 59 291.19 353.78 1.9i 0.91 7.89 7.67 9.04 2.12 1,933 2.01 338 
Kainlt ............. Pounds lost ........ 23.27 167 16 190.43 0 39 028 6.16 5.62 3.97 3.00 . .. ~. .98 .91 
Kainlt ............ Percent loss.. . ... 27.10 36.47 34.99 16 61 23 53 43 85 41.85 30 51 62.94 ~ .... 32.77 21.21 
Gypsum ............ Fresh manure .... 82.981 444.14 527.12 2 261 0 79 10.63 9.83 13 56 5.63 2,000 2.90 4.02 Gypsum ........... Weathered manure 59 19 297 05 356.24 2.04 0.62 4.85 4.75 '9 M 2.55 1,986 194 3.46 
Gypsum ........... Pounds lost .•..... 23.79 147 09 170.88 0.22 0 17 5.78 5.08 4.02 3.08 ..... .96 .57 
Gypsum ........... Percent loss ....... 28.67 33 11 32.41 9.73 21.52 54.37 51.67 29.65 54.71 
····· 
83.10 14.17 
----
Untreated ....... Fresh manure ... 67.92 445 40 513 31 2.36 1.20 11.19 10.51 13.53 6 17 2,000 2.92 3.73 
Untreated ..... Weathered manure 52 87 267.41 340.27 1.83 0.93 5 48 5.05 871 2.53 1,884 1.80 2.93 
Untreated ....... Pounds lost ....... 15.05 107 99 173.04 0.53 0.27 5.71 5.46 482 3.64 ..... 1.12 .so 
Untreated ........ Percent loss .•..... 22.15 35.47 8371 22.46 22.50 51.02 51.95 35.63 69.00 ...... 38.35 21.46 
Average percent loss .................. 2.l.M 33.98 32.12 14.071 23.43 44.05 43 02 32.19 62,39 ..... 32.96 18.66 
~ ~- --------~---~~- -. -
TABLE VIII-Average annual yields per acre of crops grown in manure tests for entire period ending with the year 1!>10.1 
Experiment Plot 
No. 
Tons of 
manureap .. 
plied pel' acre 
Manure 
treatment 
I I Com Stover 
bus. 1 lbs, 
Oats 
bus, 
Straw 
lbs. Wheat I Straw I Clover I ~ bus. lbs. lbs. lbs. 
JContmuous culture I I I 1--1---1---1 I •---•---•---
Yard manure on each crop every year 
Com................. ...... ................ .... 5 2U 
Corn........... ................................. 6 5 
a 
'l:l.fYT 
37.66 
,a .fiT 
1748 
2:112 
1.237 
Oats........................... .......... ...... 5 2U ................ .... ..... ..... lll.lil 1,245 
Com average unfertilized....................... • 0 1· .... .. .... .... .... ~v 
Oats............. ... •••• .... ... ...... ...... .... 6 5 .... .... .... .... ••• .... • • .... 381f7 1,757 
Oats average unfertilized............ .......... . 0 ...... ...... .... .... •.... ..... 23.45 921 ..... . .... 
~e:L:::: ... ::·::::::::::::::::::::::::::::::: 3 ~" ::::::::::·:::::::: :::.: :·::. :::·: ::::: lH~ k~ 
Wheat average unfertilized ..... ... ....... .... 0 .... .... ..... ...... .... .... ... 8.21 1 007 
IFive-vear rotation a ------~---
<'.om, oats, wheat, clover and timothy......... .. 18 16 .... ..... .. ... .... 47.21 2,423 42.61 2,022 21 92 2,399 3,£44 4 04.'1 
Yard manure on com and wheat ..... .......... 20 8 .... ................ 42.64 2,163 37.98 1,693 18.22 1,958 3,019 3:501 
Average unfertilized.... ... ..... ... .......... .. 0 .... ..... .... ... 29.09 1 646 31.78 I 334 10 98 1,122 1,967 2,494 
1 ''Potato rotation," Potatoes, wheat and clover b --- Potatoes. bus. ------ ---
Yard manure on wheat ..... .... . .... ..... ..... 17 4 ...... .... ...... ... ..... . .... • .... 100.89 32 02 3,180 4,208 
Yard manure on wheat......... ...... ..... .. ... 1!1 8 .......... .... ..... • .... ..... . .... 157.14 33 29 3,301 4,614 
Yard manure on potatoes......................... 30 8 ... .... ........... ... .. ..... .... . 182.96 32 63 3,229 4,361 
Yardmanureonwheat ......................... 32 16 .................... • ... ..... ..... 18!1.61 3$.74 4,036 5,043 
Average unfertilized ... .. .. . .... .. ........... .. 0 ...... .......... ... ... . ... ... .. 143 22 27.29 2,660 3,664 
8 .. Barnvard manure test11 c --- ------•---
Com, wheat and clover rotation,..... .. ... .... ... 2 8 Floats.... .. . .. .. 56.56 3,290 . . . . • . .. .. 25.40 2 765 4,202 
Yard manure on com only........................ 6 8 Acid phosphate.... 59.67 3,2li0 ..... ...... 26.07 2;819 4,052 
· 8 8 Kainlt .. .. .. .. . . .. 53.84 3,169 . . .. . .. .... 21.84 2 482 3,405 
12 8 Gypsum. .... .... 57.78 3,368 • .... ...... 25.19 2;759 3,691 
15 8 None............... 50 63 2,873 ..... ..... 20.09 2,260 3,060 
Average unfertilized ............................ , .. 0 ...... .... ...... ... 33 04 2,107 • .. ...... 11.53 1 373 2 435 
B11Barnyard manure testu c --- --- ---•---
Corn, wheat and clover rotation.................. 3 8 Floats. .. .. .. .. 62.16 3,557 • .. . . .. .. .. 26.86 
Stallmanureoncoroonly..... .................. 6 8 Acidphosphate .... 63.7113,474 ..... ...... 26.76 
9 8 Kainit..... . .... . 58.97 3,491 ..... ...... 23 54 
13 8 Gypsum........... 59.65 3,530 • .. .. • .. ... 24 09 
16 8 None............... 57 69 3,321 .. .. . •• .. .. 21.63 
0 .. ... .... • • • .. .... . 33.04 2,107 . .. .. .. .• .. 11 53 Average unfertilized ................ • ......... .. 
lFor complete data concerning these experiments see Bulletins 182, 183 and 184, and Circulars 68, 92, 104, 114 and 120. 
•Duration of test 17 years. 
8 Duration of test 14 years. 
a 5-year period. b 6-year period. c 3-year period. 
~·~ 
2'768 
2:714 
2,445 
1,373 
N= 4:215 
~·~~ 
2:4ll5 
~ 
5 
0 
~ 
l:r:J 
1:11 
.... 
~ 
rJl 
~ 
:j 
~ 
~ 
~ 
z 
~ 
TABLE IX-Value of increase production of crops grown in continuous culture and rotation, with manure in various amounts and with 
reinforcing materials, given by periods. 
Experiment 
1Continuous culture 
Yard manure on each crop every year 
Corn ........................................... .. 
Corn .......................................... .. 
Oats ........................................... .. 
Oats .......................................... .. 
Wheat ......................................... .. 
Wheat ......................................... . 
I Five-year rotation 
Corn, oats, wheat, clover and timothy ............ . 
Yard manure on corn and wheat .............. .. 
l''Potato rotation", Potatoes, wheat and clover 
Yard manure on wheat ......................... .. 
Yard manure on wheat .......................... . 
Yard manure on potd .... oes •..•...•.......•...•..... 
Yard manure on wheat.. . .. . • . .. .. .. .. .. . ....... . 
Tons of 
Plot I manure 
No. applied 
per acre 
5 
6 
5 
6 
5 
6 
18 
20 
17 
18 
30 
32 
2!-{ 
5 
2!-{ 
5 
2% 
ti 
16 
8 
4 
8 
8 
16 
Manure 
treatment 
First period 
Per I Per ton of 
acre 
a 
$ 4.75 
9 13 
0 91 
2.82 
325 
l'i.85 
a 
22.35 
13.36 
b 
5.64 
8.86 
11:l.64 
16.81 
manure 
$1 90 
1.83 
0.36 
0.56 
1.30 
1.11 
1.40 
1.67 
1.41 
1.11 
2.33 
1.05 
Value of increase 
Second period 
Per I Per ton of 
acre 
$7.13 
13.29 
3.25 
6.99 
530 
940 
39.66 
24.85 
14.66 
22.97 
29.03 
33.16 
manure 
$2.85 
2.66 ].30 
1.40 
2.12 
1.98 
2.48 
3.11 
364 
287 
3.63 
2.07 
Third period 
Per I Per ton of 
acre 
$ 8.53 
14.62 
5H6 
10.02 
6.46 
11.72 
59.31 
37.53 
manure 
$3.41 
2.82 
2.34 
2.00 
1 29 
2 34 
371 
4.69 
Average valne of 
three periods 
Per I Per ton of 
acre 
$6.67 
12.29 
3.46 
6.88 
5.82 
10.12 
8.52 
6.81 
4.84 
7.07 
8.92 
11.97 
manure 
$2.67 
2.46 
1.38 
1.37 
2.33 
2.02 
:!!.66 
3.32 
363 
2.85 
3.85 
2 24 
£"Barnyard manure test:" j c 1--~~~---', I I I 
Corn, wheat and clover rotation .................. , 2 8 Floats........... 19.09 3.5R 34.30 4.27 34.15 4 26 11.04 3.96 
Yard manure on corn only........................ 5 8 'Acid phosphate.. 20.59 3.86 38.14 4.76 41.80 5.23 13.16 4.62 
8 8 Kainit...... .... • 16.64 3.12 31.42 3.93 29.27 3.66 9.91 3.38 
12 8 Gypsum....... .. 17.61 3.31 33.25 4.16 25.66 3.21 9.53 3.45 
15 8 None............. 13.78 2.58 21.20 2.59 20.71 2.59 7.82 2.93 
l"Barnvard manure testn 
Corn, wheat and clover rotation •..•••............. 
Stall manure on corn only ....................... .. 
3 
6 
9 
13 
16 
8 
8 
8 
8 
8 
Floats ......... .. 
Ac~d phosphate .. 
Kam1t .......... . 
Gypsum ........ . 
None .......... .. 
1 Duration ol test 17 years. • Duration of test 14 years. 
c 
25.10 
23 13 
19 92 
21 67 
15.64 
4.70 
434 
3.73 
4.06 
2.93 
41.29 
45 62 
37.24 
36.91 
28.96 
5.16 
5.70 
466 
4.61 
3.61 
4492 
47.81 
3~ 52 
28.82 
28.31 
5.62 
5,98 
4.94 
3.60 
3.54 
a fi...year period. b 6-::vear period. c 3ayear period. 
13.93 
15.28 
12.34 
11.04 
9.94 
5.01) 
6.43 
4.29 
4.02 
3 73 
~ 
~ 
~ 
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~ 
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RETURN FROM MANURE 
The net return realized from a ton of yard manure under 
general farming conditions depends upon the soil, method of culti-
vation and crops grown. The Station has obtained an increase 
amounting to $4.69 per ton from yard manure used at the rate of 8 
tons per acre in a 5-year rotation of corn, oats, wheat, clover and 
timothy; four tons being applied to corn and four tons to wheat, this 
return being the average for the third 5-year period, as shown in 
Table IX. The average return from yard manure used in all tests 
in which rotation is practiced bas been $2.97 per ton for the whole 
time. If the return is computed for the last 5-year period it will be 
much greater than this figure. 
In Tables VIII and IX is shown a compari1:.on of the yields and 
value of increase per ton of manure under different methods of crop 
rotation and continuous cropping, also a comparison of the yields 
and return from yard and stall manure under the same system of 
cropping and treatment. These tables also furnish a basis for cal· 
culating the relahve values of the yard manure used in all tests and 
that which was sampled and used on plot 15 of the manure test. 
Taking the average return per ton from the rotatwn tests it is found 
to be $2.97 for untreated manure while that used upon plot 15, also 
untreated (Table IX), bas given a return of $2.93 per ton, showing the 
close agreement between the manure termed "yard manure" and 
applied to all plots except those in the .manure test and that 
weathered for three months and used as "yard manure" in these 
manure tests. 
RATE OF APPLICATION OF MANURE 
Assigning yard manure the value obtained by chemical analysis 
of $1.80 per ton (Table VII) it will be observed from data in Table 
IX that oats grown continuously upon the same soil is the only crop 
that fails to give a return sufficient to pay for the manure used. 
This table also shows that the return per ton of manure has in 
every case been greater from the smaller applications, where other 
conditions were alike, but the return per acre bas been greater from 
the larger quantities. Hence when the supply of manure is limited 
it is better to cover all the land with it and supplement with fertil-
izers, also spread over all the land, rather than to use the manure 
and fertilizers more heavily, each on only part of the land. 
Plot 
No. 
--
2 
a 
li 
6 
!I 
9 
12 
13 
Ill 
16 
TABLE X-Average annual increase from manures differently treated, cost of treatment and net gain per ton of manure. 
Average annuat increase per acre I Value of increase per acre 
Corn 13 crops Wheat 13crops Cost of treat· 
Manure ant! treatment Hay ment per acre Total per acre Net per ton 
Grain Stover Grain Straw 10 crops for one rotation for one of manure 
bus. lbs. bus, lbs lbs, rotation 13 yr. av. 
Yard manure and floats ............................ 24.08 1,136 12.98 l 266 1,605 $1.40 $ 33.12 3.96 
Stall manure and floats ............................ 29.7B 1,481 14.97 1,541 2,41!1 1.40 41.79 5.05 
Yard manure and acid phosobate .................. 29.46 1,262 15 08 1,499 ~:~ 2 40 39.39 462 Stall manure and acid phosphate . . ..............•• 33.57 1,495 16.17 1.694 2.40 45.85 643 
Yard manure and kainl•···"" .................... 23 26 1 19B 11.42 1,206 1,203 2.70 29.73 338 
Stall manure and kalnlt ........................... 27.88 l)i17 12 91 1,486 1,924 2.70 37.02 4.29 
Yard manure and gvpsum ............................ 23.1!1 1,134 ll.55 1.195 928 1.00 28.59 3.45 Stall manure and gypsum ............................ 27.08 1,412 12.31 1,306 1,273 1.00 33.12 !1.02 
Yard manure untreated .............................. 18.30 762 9 99 965 804 .... 23.46 2.93 
Stall manure untreated ..................... " ........ 23.59 1.102 10.62 1,107 1,427 ... 29.82 3.73 
--·--
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THE REINFORCEMENT OF MANURE 
The object of treating manure with preservatives or reinforcing 
materials is either to prevent the loss of nitrogen or to add directly 
to its fertilizing value. Gypsum and kainit have been used for pre-
vention of escape of ammonia from manure for many years, but 
the experiments which have been conducted at this Station for 15 
years show that, while these materials add materially to the value of 
the manure, the addition of phosphorus-carrying materials produces 
so much larger increase of crop as to render the use of gypsum or 
kainit unprofitable, even though they were to cost nothing, as shown 
by Table XI, which gives the increase obtained by the addition of 
floats, acid phosphate, kainit and gypsum. 
Table XI shows that the yields from plots receiving manure 
reinforced with gypsum and kainit have returned a profit of 29 to 56 
cents per 40 pounds above the cost of treatment, while floats and 
acid phosphate have increased the average net profit to 89 cents and 
$1.39 respectively per 40 pounds when used with yard manure, and 
to $1.18 and $1.40 per 40 pounds when used with fresh manure. The 
results of 13 years' experiments, Table IX, show that these materi-
als are giving an increased return for every rotation. The return 
from acid phosphate and stall manure during the third rotation is 
$2.76 per ton net after allovdng $2.92 for the manure and 30c for the 
acid phosphate, while the net return during the first rotation was 
only $1.12 per ton. That for the floats bas been $2.55 and $1.63 per 
ton for the third and first periods respectively. 
TABLE XI-Financial statement of returns from reinforced manure. 
Return for Cost of Net Interest 
treatment treatment 
profit on invest-
for ment with 40 lbs. per ton of treat-
of materials manure ment Percent 
Value of increase due to floats used with stall manure .... $1.32 $ .145 $1.175 810 
Value of increase due to floats used with Yard manure .... 1.03 0.145 0.885 610 
Value of increase due to acid phos. used with stall manure 1. 70 0 300 1.400 466 
Value of increase due to acid phos. used with yard manure 1.69 0.300 1.390 463 
Value of increase due to kainit used with stall manure .•. .56 0.340 0.220 64 
Value of increase due to kainit used with yard manure •.. 45 0.340 0.110 32 
Value of increase due to g-ypsum used with stall manure. .29 0.125 0.165 132 
Value of increase due to g-ypsum used with yard manure. .52 0.125 0 395 316 
These experiments alsq serve to contrast the relative values of 
open yard ma:q,ure and phosphated stable manure applied directly to 
the field from the stable, (Table X). The average return from a 
ton of open yard manure being $2.93 for the 13 years, while that 
from a ton of stall manure treated with 40 pounds of acid phosphate 
has been $5.43 for the same period, a difference of $2.50 in favor of 
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phosphated stall manure. SOc of this is due to better care of 
manure and $1.70 is due to the treatment with phosphate. The 
same comparison with the use of 40 pounds of floats shows a differ· 
ence of $2.12 in favor of stall manure and floats, SOc of which is due 
to better care of the manure and $1.32 is due to the addition of floats. 
The most economical and convenient method of treating manure 
with phosphatic materials is to keep a sack or bin of either floats or 
acid phosphate convenient to the stall and to scatter a pound per day 
of the material over the manure in the stall for each horse or cow 
and one pound per day for every six sheep or bogs. If large quanti· 
ties of manure are to be treated at one time it is best to treat it with 
40 pounds per ton of manure as it is put into the spreader, The 
first method is preferable because the phosphate will be in contact 
with the manure longer and be more thoroughly mixed with it.* 
SUMMARY 
The liquid excrement from farm animals contains nearly half 
the nitrogen and potassium voided by them and should be carefully 
preserved. 
When steers are fed on cement floors the value of the manure 
produced is more than $4.00 per year greater for each animal than 
when fed on earth floors. 
"Fire fanging" of manure may be prevented by excluding air 
from the interior of the pile. 
The least amount of nitrogen will be lost from stored manure if 
animals are kept on it or it is kept in a moist, well packed condition. 
If the animals are removed from box stalls for a considerable 
time the loss of nitrogen from the manure will be much greater than 
it will be if the animals are kept in the stall. 
Open barnyard manure is about one·half as valuable as stall 
manure. 
Stall manure appears to be more effective in rendering phos-
phorus available from floats and other ma-Lerials carrying phosphorus 
in slightly available form, than yard manure. 
The addition of phosphatic materials to manure greatly increases 
its fertilizing value and pays a handsome return for the trouble. 
For this purpose phosphatic materials will prove more valuable on 
most Ohio soils than gypsum or kainit. 
Manure used in connection with continuous cropping will not 
maintain the maximum yield but when used in connection with crop 
rotation it increases the yield of all crops grown in that rotation. 
Manure used in conjunction with a complete fertilizer high in 
phosphorus will give better returns than when either is used alone. 
*Other experiments in progress at this station indicate that this pclnt is Important, In tbe use al 
lioats, at least. 
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ADDENDA 
Table XU-Weight and value of solid and liquid excremc1.:, and of nitrogen, 
phosphorus and potassium contained per animal per year. 
TABLE XIII-Production and value of manure, including bedding, produced 
at the Ohio Experiment Station under practical feeding conditions on 
cement and earth floors. 
TABLE XIV-Water holding capacity of and percent of fertilizing elements 
contained in bedding materials. 
TABLE XV-Percent of fertilizer constituents in feeds. 
TABLE XVI-Percentage composition of fresh manure, including bedding as 
taken from stalls. 
TABLE XVII-Composition of fresh and leached steer manure untreated, ex-
pressed as pvunds per ton of fresh manure. 
TABLE XVIII-Composition of fresh and leached steer manure treated with 40 
pounds of Floats per ton, expressed as pounds per ton of fresh manure. 
TABLE XIX-Cemposition of fresh and leached steer manure treated with 40 
pounds of Acid Phosphate per ton, expressed as pounds per ton of fresh 
manure. 
TABLE XX-Composition of fresh and leached manure treated with 40 pounds 
of Kainit per ton, expressed as pounds per ton of fresh manure. 
TABLE XXI-Composition of fresh and leached steer manure treated with 40 
pounds of Gypsum per ton, expressed as pounds per ton of fresh manure. 
TABLE XXII-Nitrogen lost by fresh stall manure due to complete air drying. 
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TABLE XII-We1ght and value of solid and liquid excrement, and of nitrogen, phos-
phorus and potassium contained, per animal per year. 
Total Elements contained 
excre-
Animal ment Nitrogen Phosphorus Potas~ium Total 
value 
Lbs. Lbs. Value Lbs. Value Lbs. Value 
------------------------
Horses: Solid •..... ~·~~b 64.14 $10.16 16.84 $1.39 25.92 $1.37 $12.92 Liquid •.... 35.04 5.55 i6:84 36.21 1.92 7.47 Total ...... 15:877 99.18 15.71 1.39 62 13 3.29 20.39 
---------
----------------
Cattle: Solid ...... 1~.g~ 6Ui0 9.74 17.08 1.41 2354 1.25 12.40 Liquid! •... 67.27 10.66 .85 .07 55.94 2.97 13.70 
Total. ...... 26:061 128.77 20.40 17.93 1.48 79.48 4.22 26.10 
---------------------
Sheep: Solid ...... 821 5.34 .84 164 .135 1.56 08 1.06 
Liquid •.... 546 9.20 1.46 .07 .005 9.64 .51 1.97 
Total ...... 1,367 14.54 2.30 1.71 .14 ll.20 .59 3.03 
----------------------
Hogs: Solid ....... 2,190 13.14 2.08 !.38 .36 8.10 .43 2.87 
Liquid ..... 1,205 362 .57 .66 .05 10.00 .53 1.15 
Total ...... 2,375 16 76 2.65 5 04 .41 18.10 .96 4.02 
Values assh;rned the fertilizer constituents of manure in this bulletin are nitrogen 15.84 cents 
phosphorus 8.25 cents, potassium 5.3 cents per pound· 
TABLE XIII-Production and value of manure, including bedding, produced 
at the Ohio Experiment Station under practical feeding conditions 
on cement and earth floors. 
Per 1,000 pounds live weight Number Pounds Pounds Value Value of animals per day per year per year per ton 
Cattle (steers) cement floors ........ 
····-
28 47 5 17,338 $25.66 $2.96 
Cattle (steersl earth floors ............ •• • · 30 41.3 15 075 21.18 2.81 
Difference in favor ot cement floors ........ .. 6.2 2,263 4.48 0.15 
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TABLE XIV-Water holding capacity of, and fertilizing elements contained in 
bedding materials.* 
Material 
I Wheat straw ..................... .. 
2 Oats straw ....................... . 
3 Dead leaves ...................... .. 
4 Peat moss ....................... .. 
5 sa .. dust .......................... . 
6 Spent tan ......................... . 
7 Peat ............................. .. 
Water 
retained by 
100 pounds of 
material after 
24 hours 
Lbs. 
220 
220 
162 
!,~~~ 
450 
600 
Fertilizing elements in 100 pounds 
of material 
Nitrogen 
Lbs. 
0.53 
o.os 
080 
0.80 
0.2o-o. 70 
0.5o-J 00 
1 00-~ 00 
Phosphorus 
Lbs. 
0 092 
OOti? 
0.131 
o:i3i 
Potasssium 
Lbs. 
0.830 
1 096 
0.249 
o:5ai 
* 1-2-Analyses by Ohio Experiment Station. Other data !rom Farmers' Bulletin 192, United 
States Department of Agriculture. 
TABLE XV-Fcrtilizing constituents in 100 pounds of feeds.* 
Material 
1 Wheat ...................................... .. 
2 Oats. ........................................ . 
3 Corn ....................................... . 
4 Com stover....... .. • .. .. . .. . .. .. .. .. . .. .. . 
5 Corn cobs .................................. . 
6 Clover hay.......... .. .. . .. .. . .. .. . • ..... .. 
7 Timothy hay .............................. . 
8 Alfalfa hay .................................. . 
9 Soybeans ................................. .. 
10 Soybean straw ............................. . 
II Potatoes ................................. .. 
12 Meadow hay ............................... . 
13 Wheat bran ................................. .. 
H Linseed meal ............................. .. 
15 Cotton seed meal ............................ . 
16 Barley ..................................... .. 
17 Milk. .. ................................ .. 
18 Blue grass- • .. • .. . • .. .. . .. . . . . • .. .. .. .. .. ... .. 
19 Millet ........................................ . 
20 Cowpea hay. . .............................. . 
21 Corn silage ................................. .. 
22 Brewers' grain .. . .. . .. .. .. . .. .. .. .. .. .. . .. .. 
Nitrogen 
Lbs. 
1.98 
2.01 
1.76 
0.81 
0.50 
2.17 
0.84 
2.51 
5.43 
2.00 
0 34 
1.02 
2.46 
5 26 
6.78 
I 98 
0.51 
1.25 
169 
0.38 
0.43 
1.01 
Phosphorus 
Lbs. 
0 349 
0.410 
0.239 
0.067 
0 026 
0.183 
0!31 
0.290 
0.625 
0.069 
0.070 
0.179 
0.119 
0.070 
1.228 
0.336 
0 074 
0.175 
0 188 
0.057 
0.048 
0-183 
* 1-10 from Ohio Experiment Station,ll-22 from Henry's "Feeds and Feeding." 
Potassium 
Lbs. 
0.354 
0.579 
0.340 
0780 
0.639 
1121 
1337 
1.661 
l.R68 
0.682 
0-482 
1.096 
1.187 
1.030 
1-212 
0 374 
0.125 
1.303 
2.391 
0.382 
0.307 
0.042 
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TABLE XVI. Percentage composition of fresh manure, including 
bedding, as taken from stalls. 
747 
Ash Organic Phosphorus Potassium Nitrogen 
Laboratory Moist- matter 
number ure 
T 1 1 Water T 1 I Water T II Water T I Water I Water ota soluble ota soluble ota soluble otal soluble Total soluble 
Horse manure 
12 693 50.05 8.60 ... . 31 35 .... .123 .008 .564 314 .633 256 
12;696 62.72 4 51 2:i38 32.77 i.5i2 .116 .084 647 .30d .732 .413 3,552 61.92 3.86 34 20 .092 067 .635 .603 .705 ,402 
3,553 61.94 4.23 2.109 33.82 1.558 .101 .069 .696 695 .711 .389 
------
------------------
Avera~re. .. 59 16 5 30 2.123 33 04 1.540 .108 .057 .636 .480 695 .366 
Cow manure 
3,550 79.13 2.37 1.57 18.60 1.32 .0996 .0472 .529 .505 .568 .284 
3,551 78 96 2.52 163 18 liO 1.33 .0935 0499 .511 .50:.! .575 .286 
---------------------
Avera~re •.. 79.05 2.i5 1.60 18 50 1.33 .0965 .0486 .520 .504 .572 285 
Steer manure 
10,896 75.24 3.96 i:i99 20.80 i:23i 1615 .0829 .4068 .4068 .515 .168 ~·~~ 76.54 2.08 21.38 .1221 .0695 .4238 .412~ .661 .283 72.93 3.63 
····· 
23 42 ..... .0792 .0424 .6518 .651!:! .600 .281 
5'322 n.59 3 75 ...... 23 66 ....... .1336 .0703 .5804 .5347 .674 483 
5:411-5 73.35 3.56 ...... 23-09 . .... .0880 .0346 .6696 .6227 .728 .328 
g.~~g 76 56 2 93 ..... 20.60 ..... .1110 .0581 .4557 .42fl6 .424 .1~ 80.96 2 40 ..... 16 64 
····· 
.1027 .0590 .5046 .4990 .444 .221 
12:697 80.08 2.86 ..... 17 05 ...... .1319 .0818 .3030 3030 .469 .217 
5,078 81.08 3 05 ....... 15.87 . ..... .3155 .0865 .4225 .371)8 .892 .613 
5,077 79 11 3.13 ...... 17 76 . .... .3164 .0979 .4050 .3793 .753 .443 
5,079 81.26 3 01 ........ 15.73 . ..... .3291 .1066 .4374 .3602 .742 .486 
0,076 80.66 284 ..... 16.51 . ..... .2815 .lll8 .4009 .3.~53 .756 .452 
5,082 78.99 3.92 ..... 17.09 . .... .3557 .0882 .3760 .S:-l04 .743 .431 
5 083 80.59 2 93 ...... 16.49 ...... .2910 .0966 ,3478 .2H8H .750 .478 
5:075 77.39 3 67 
····· 
18 94 ...... .3496 .0546 .3693 .3527 ,570 272 
5,074 79.99 3.56 ~ ..... 16 45 ..... .3288 .0765 .4292 .3511 .825 .534 
5,080 76.97 3.91 i:399 19.13 i:184 .3006 .0533 -3718 .3395 .749 .419 2,676 79.17 2 60 18 22 1288 ..... .4494 .4277 .899 .487 
2,677 75.98 2.94 1.590 21 08 1 393 .1425 .... .5408 .496'l .915 .484 
2,678 79.16 2.64 1.447 18.21 1.422 .1313 ~ .... .4999 .4411 .814 .436 
2,679 76 18 2.78 1.487 21 04 1.443 .1305 ..... .5466 .5425 .917 .543 
------------------
----------
Average .•• 77.85 3.15 1.430 19.00 1.330 .2062 .0749 .i568 .4231 .716 .393 
Sheep manure 
2,221 63.85 3.94 2 206 32 21 1.884 .1767 .0952 .789 
····· 
.902 .307 
2,222 67.04 368 2.341 29.28 1.650 .1935 .1141 .806 ..... 1.065 .490 
~·~~ 69.44 3.69 2.194 26.86 1.848 .1600 . 0875 .818 ..... .961 .438 66.29 4.88 2.924 28.84 1.971 .1700 .0969 .942 
·:R54 1.022 .451 1(398 64.00 5.24 2.770 30.76 2.270 .2255 .0983 .915 1.513 .697 
11,399 66.25 4.48 2.204 29.27 2.177 .2006 .0975 .857 .738 1.297 .530 
11,400 64.88 5.29 2.687 29.83 1.820 .2312 .1140 .871 .702 1 425 .616 
11,401 63.58 5.49 2.459 30.93 2.286 2189 .1053 1.041 1.011 1 512 .650 
13,399 60.08 5.33 ... ~ .. 34.60 . .... .2932 .2001 1.158 1.103 1.855 .928 
13,400 57.36 555 
····· 
36.06 ..... .2906 .1720 1.172 1.095 1.666 .620 
13 401 58.20 5.73 ..... 36.07 ..... .2770 .1788 1.134 1.134 1.769 .730 
13:402 54.55 6.13 ... 39.32 ..... .2984 .2014 1.301 1.169 1.896 .806 6,261 52.94 8.25 ..... 25.81 ..... .2465 .. .... 1.059 . .... 1.602 . ... 
6,262 63.31 4.72 ..... 31.96 . .... .2421 . .... .975 ..... 1507 . ... 
6,263 65.23 4.68 ..... 30.09 ..... .2203 . .... 1.118 . ..... 1.458 .. ... 
g.~ 67.18 4.37 ..... 28.45 ..... .1901 . .... .962 . ..... 1.297 . ... 63.90 5.09 ..... 31.01 
····· 
• 2083 . .... 1.168 . .... 1.480 .... 
6:295 68.17 4.51 
····· 
27 32 ..... .2272 ..... l.Ob'9 . .... 1.600 .. .... 
6,296 67.17 4.27 ..... 28.56 ..... .2159 . .... l.OoB 
····· 
1.670 ..... 
6,297 68b5 4.02 
····· 
27-32 ...... .1726 ..... .9!)7 • •• 0 1.400 .... 
---------------------------
A.vera~re ... 63.61 4 97 2.473 30.73 1.988 .2229 .1300 1.010 .976 1.439 .605 
TABLE XVII-Compollition of fresh and leached steer manure UNTREATED, expressed in pounds per ton of fresh manure. 
Fresh .•••••••.• 
Leached ••••••• 
Lbs.lost ••••... 
Fresh ........ . 
Leached ...... . 
Lbs.lost ..... . 
Fresh ........ .. 
Leached ...... .. 
Lbs.lost ••••.•. 
Fresh ....... .. 
Leached ...... . 
Lbs.lost ..... .. 
Fresh ........ .. 
Leached ..... .. 
Lbs.lost, .... .. 
Averan 
Lbs. lresb ••. 
Lbs. leached. 
Lbs. lost .... 
Percent lost ••. 
Laboratory! Moisture 
number 
10 ll96 
13:71l6 
2,225 
2,484 
3,1i56 
4,222 
5,322 
5,327 
5,411·5 
6,4b1Hi 
1504.80 
1719.50 
1530.78 
1594.30 
Wi8.60 
1758.90 
1451.80 
1340.00 
1467 00 
1430.63 
Ash 
7920 
65.68 
13.02 
il..60 
31.38 
10.22 
72.60 
48.65 
23.95 
75.00 
58.71 
16.30 
71.20 
59.85 
11.35 
67.92 
52.87 
lli.OO 
22.15 
Organic I Dry 
mattet mattet 
416.00 
2M.79 
161.21 
40758 
374.30 
33.28 
411!.40 
287.15 
181.25 
473.20 
26128 
211 92 
461.80 
259.52 
202.2!1 
445.40 
21:!7 41 
lli7 .99 
35.47 
495.20 
320.47 
17'.73 
449.18 
405.68 
43.50 
1141.00 
8311.80 
205.20 
548.20 
320.05 
228.1li 
63300 
319 37 
213.63 
513.31 
340.27 
173.04 
33.71 
Phosphorus 
Total 
3.23 
2.46 
o.Tt 
2.44 
1.!!6 
0.68 
1.68 
078 
0.90 
2.67 
2.66 
o.u 
1.76 
1.47 
0.29 
2.36 
1.83 
058 
22.46 
Water 
soluble 
1.66 
1.27 
0.119 
1.39 
1.01 
0.38 
0.84 
0.82 
0.02 
1.40 
0.94 
0.46 
0.69 
0.63 
0.06 
1.20 
0.93 
027 
22.50 
Potassium 
Total 
U1 
4.80 
8.48 
4.01 
4.41 
14.36 
5.19 
9.17 
1160 
6.58 
5.07 
13.39 
8.26 
5.13 
11.19 
5.48 
5.71 
51.02 
Water 
soluble 
8.14 
2.82 
5.32 
826 
3.76 
4.50 
13.03 
5.12 
7.91 
10.69 
627 
4.42 
12.46 
7.24 
5.21 
10.51 
5.05 
15.46 
51.95 
Nitrogen 
Total 
10.30 
718 
3.12 
1323 
9113 
420 
12.08 
8.52 
366 
17.48 
9.48 
8.01 
14.66 
9.315 
5,21 
13.53 
871 
4.82 
35.63 
Water 
soluble 
3.36 
1.14 
2.22 
5.65 
3.36 
2.29 
5.62 
3.97 
1.65 
9.66 
1.93 
7.73 
6157 
2.27 
4.30 
6.17 
2.53 
3.64 
59.00 
Weight 
of 
manure 
2,000 
2,040 
2,000 
1,9110 
~:~ 
2,000 
1,660 
2,000 
1,700 
2,000 
l,SS!l 
Year 
1907 
1907 
19117 
1908 
lllull 
liM! 
1909 
lllU9 
l9u9 
1910 
1910 
1910 
1911 
1911 
1911 
i 
0 
!S 
0 
1?:1 
1-l 
., 
1.>:1 
~ 
.... 
Is:: 
1?;1 
z 
..., 
'(JJ 
~ 
~ 
0 
~ 
t:d 
Cl 
~ 
~ 
.... 
z 
* 
TABLE XVIII-Composition of fresh and leached steer manure treated with 40 lbs. of FLOATS per ton, expressed as pounds per ton of 
fresh manure. 
-~ 
I Organic Phosphorus Potassium Nitrogen Laboratory Moisture Ash Dry 
I 
Weight of Year 
number matter matter Total Water Total Water Total Water manure soluble soluble soluble 
Fresh ......... 10,000 1530.80 120.20 349.00 469 20 9.20 1.520 7.38 658 10.70 4.28 2 000 1907 
Leached ....... 13,760 1690.31 98.95 310.74 409'69 9.0f> 1320 3.52 3.47 7.46 1.06 2)70 1907 
Lbs.lost- ...... .. ~ ... 
······· 
21.25 38.26 59.51 0.15 0.200 3.86 3.11 3.24 3 22 . .... 1007 
Fresh ......... 2,229 1513.80 69.64 416.56 486.20 5.31 1.190 8.87 7.74 11.94 5.03 2,000 1908 
Leached •...... 2,480 1566.16 67.90 303.20 371.10 4.83 1 030 6.39 5.66 9.32 2.92 1,94il 1908 
Lbs.lost ...... ..... . ...... 1.74 11l.36 115.10 0.48 0.160 2.48 2.08 2.62 2.11 
····· 
1908 
Fresh .......... 3 554 1474.00 81.80 444.00 525.80 225 0.890 13.03 12.70 11.91 6.26 2,000 1909 
Leached ....... (218 1738.10 52.71 313-29 366.00 2 15 0.850 7 03 6.52 7.92 2.25 2,100 1909 
Lbs.lost ...... ..... . ...... 29.09 130.71 159.80 0.10 0.040 6.00 6.18 3.99 4.01 ..... 1909 
Fresh ......... g:~ 1436.60 107.00 473.60 680.60 5.98 1.480 12.26 16.11 16.08 8.88 2,000 1910 Leached ....... 1326.90 88.44 306.26 394 70 7-1ti 0.880 8.53 8.13 8.86 1.34 1, 7114 1tl10 
Lbs.lost ...... ..... 
······· 
18 56 1b7.34 1d5.90 * * 3.73 1.98 7.22 7.54 . .... hl10 
Fresh .... : ..... 5,411-1 1449.80 79.40 470.80 550.20 2.78 0 724 12.77 11.17 14.97 5.53 2,000 1911 
Leached ....... 5,i5!H 1312.06 87.31 260.62 347.93 4.97 0 729 10 93 9.67 9.98 2.29 1,660 1911 
Lbs.lost, ...... 
····· ······· * * 
.. .. 
* 1.84 1.00 4 99 3.24 . .... 1911 
Avera~re 
~:8n Lbs. fresh •.• ..... 1481.00 9466 420.79 515.{5 5.59 1.200 10.86 966 13.12 599 .... Lbs. leached. ..... 1005.70 77.00 308.37 3d5.37 5.34 1 070 7.28 6-69 8.71 1.97 .... 
Lbs.lost ..... ...... ....... 17.66 112.42 1;!0.08 0.25 0.130 358 2.97 H1 4.02 ..... .... 
-
Percent lost ••. ..... ....... 18.66 26.71 25.23 4.47 10.830 32.96 30.74 33 61 67.11 . .... . ... 
' 
--
• Omitted from a vera~re. 
td p.. 
::11 
l;j 
~ 
::11 
l;j 
~ 
~ 
l"J 
~ 10 
TABLE XIX-Composition of fresh and leached steer manure treated with 40 lbs of ACID PHOSPHATE per ton, expressed as pounds per 
ton of fresh manure. 
Fresh .•••••••.• 
Leached •••••••• 
Lbs.lost ...•••• 
Fresh ..•.• • •..•. 
Leached ...... .. 
Lbs.lost •.....• 
Fresh ....•••... 
Leached ••...... 
I,bs. lost ...... . 
Fresh .......•. 
Leached •••••••• 
Lbs, lost ...... . 
Fresh ........ .. 
Leached •••••••• 
Lbs. lost •..•.•. 
Average 
Lbs.fresh .... 
Lbs. leached. 
Lbs.lost •.•.. 
Percent lost .... 
Laboratory! Moisture 
number 
10899 
137li9 
2228 
2481 
3055 
5219 
0324 
5329 
0411-2 
0459·2 
1040.80 
1684.20 
1559.70 
1535.30 
1442.60 
1751.40 
1434.60 
1351.06 
1449 80 
1355.24 
*Omitted from average. 
Ash 
101.40 
85.89 
15.61 
62.40 
62.70 
* 
75 00 
50.13 
24.87 
103.40 
98.38 
ii.02 
96.60 
81 26 
15.34 
9410 
78 92 
16.18 
16.13 
Organic \ Dry 
matter matter 
357 80 
269.91 
87.89 
377.90 
322 00 
* 
482.00 
281.87 
200.13 
461 60 
270 52 
191.08 
453.60 
263 50 
190.10 
43R. 75 
271.46 
187.30 
38.13 
459.20 
355.80 
103.40 
440.30 
384 70 
* 
~:8~ 
225.00 
665 00 
368 90 
196.10 
600 20 
344.76 
205.41 
532.85 
350 37 
182 48 
34.25 
Phosphorus 
Total 
5.70 
4 79 
0.91 
4 01 
4.17 
* 
2,13 
1.91 
0.22 
5.38 
5.09 
* 
4.17 
3.27 
0.90 
4 00 
3.32 
068 
17.00 
Water 
soluble 
2.28 
I 51 
0.77 
1.66 
1.16 
* 
1.11 
0.88 
0.23 
2.59 
1.29 
* 
1.42 
0 56 
0.86 
1.60 
0.98 
0.62 
38.75 
Potassium 
Total 
6.880 
2.990 
3.890 
8 206 
6.284 
I 922 
14 310 
7.670 
6.640 
11 040 
7450 
3.590 
12.572 
8.452 
4.120 
10 600 
6.570 
4.030 
Water 
soluble 
688 
2 51 
4.37 
8 13 
5.94 
2 19 
12.33 
6.86 
5.47 
lO 44 
7.10 
3.34 
11.72 
7.84 
388 
9.90 
6.05 
385 
Nitrogen 
Total 
9.86 
7.18 
2.68 
13 08 
10.90 
2.18 
12.50 
8.80 
3 70 
16.46 
8.86 
7.60 
l4.01 
9 36 
4.65 
13.18 
9 02 
4.16 
Water 
soluble 
3.04 
0.84 
2.20 
6.25 
2.69 
3.66 
5.92 
2.81 
3.11 
8.16 
1.12 
7.04 
5.59 
1 74 
3.85 
{i 79 
184 
3.95 
Weight 
of 
manure 
2000 
z:Mo 
2,000 
1,920 
2000 
2:080 
2000 
1:720 
2,000 
1,700 
2,000 
1,892 
Year 
1907 
1907 
1907 
1908 
1908 
1908 
1909 
1909 
1909 
1910 
1910 
1910 
1911 
1911 
1911 
38 020 I 38.89 I 31.56 I 68.22 I .... . I .... 
gJ 
0 
s 
0 
t:r.J 
1><1 
'1:1 
l;1 
!:<! 
..... 
~ 
t:r.J 
!2: 
'"' (/).
1-3 
> 1-3 
..... 
0 
~ 
~ 
~ 
t:r.J 
~ 
* 
TABLE XX-Composition of fresh and leached manure treated with 40 pounds of KAINIT per ton, expressed as pounds per ton of 
fresh manure. 
----- -- --- - -- ----- --- --~ I Laboratory Phosphorus Potassium Nitrogen Organic Dry I Weight. Moisture Ash Water of Year number matter matter Total Total Water Total Water manure soluble soluble bOluble 
IJ'resh .......... 10898 1523 60 107.40 429.00 I 636.40 2.89 1.35 10.70 10.66 9.76 3.04 2,000 1907 
Leached .•••••• 13758 1675.10 83.64 291.51 375 15 2.47 1.31 4.94 496 6.68 0.31 2,050 11107 
Lbs.lost ....... . ..... IoiOIOI 23.76 137.49 161.25 0 42 0.04 6.76 6.70 3.08 2.73 ..... 1907 
2227 1485.90 72.30 441.76 614 06 
I 
2.25 1.19 13.52 1322 Fr<>.sh I 12.61 6.94 2,000 1908 
Leached ....... 2482 1661.34 5726 241.26 2981i2 2.04 1.01 8.05 8.04 9.77 2.60 1,960 1908 
Lt>s.lost •...•.. .... . ........ 15.04 200.60 211i M 0.21 0.18 6.47 6.18 2.64 334 . .... 1908 
Fresh ....... 3557 1478.60 64.00 4-'i8.00 521.00 1.80 1.8! 14.46 12.17 11.97 620 ~:~ 1909 Leached ....... 4220 1686.20 42.40 342.00 38!1.40 1.75 1. 7.61 6.73 8.14 2.60 1909 
LbB.Iost ....... . ... . ...... 20.60 116.00 136.60 0.05 * 6.85 6.44 3.83 3.60 . .... 1909 
Fresh .......... 6325 1432.00 9380 492.80 686 60 2.85 169 14.61 13.37 16.06 8.14 2 000 1910 
Leached ....... 6330 1336.60 67.04 302 46 369.60 2.38 0.85 10.04 10.00 lO.M 2.76 1:706 1910 
LbB. lost •••••. . ... 
······· 
26.76 190.34 217.10 0.47 O.?!l I 4.57 3.37 6.92 638 . .. 1910 
Fresh ......... 6411-3 1437.00 9280 470.20 li6S.OO 1.89 0.65 16.94 16.52 14.16 5.30 2,000 1911 
Leached, ...... M59-3 1488.71 62.69 278.70 341.29 1.13 0.46 8.84 8.63 9.95 2.37 1,830 1911 
Lbs.lost ....... . ... . ..... 3().21 191.60 221.71 0.76 o.19 8.10 7.89 4.21 2.93 . .... 1911 
Average 85.86 458.35 644.21 2.3£ 1.19 14.05 18.19 13.01 5.72 i:~ Lbs. fresh .... . ... . ........ . ... Lbs. leached. . ... . ..... 62.69 291.19 353.78 1.95 0.91 7.89 7.67 9.04 2.12 ... 
Lbs. lost ..... .... 
······· 
23.27 167.16 190.43 0.39 0.28 6.16 662 3.97 a.60 . .... .. 
Percent lost. ... .... . ....... 27.10 36.!17 3£.99 16.67 .I 23.63 I £3.85 n.85 30.51 62.94 ...... . ... 
"Omitted lrom averago-
~ 
~ 
~ 
~ 
t;'l 
i!I 
TABLE XXI-Composition of fresh and leached steer manure treated with 40 lbs. of GYPSUM per ton, expressed as pounds per ton of 
fresh manure. 
--·-·-~~-
Phosphorus Potassmm Nitrogen 
Laboratory Moisture Organic Dry I 
Weight 
Ash Water Water Water of Year number matter matter Total Total Total manure bOluble soluble soluble 
Fresh ......... 10897 1520.00 104.60 375 40 480.00 2.76 I 7.fr"/ 7.fY 9.68 2.12 0.79 2000 1907 
Leached ....... 13757 1686.00 74.71 2b7 19 341.00 2.66 0 76 2.56 2.49 7 93 1 46 2;030 1907 
Lbs,lost ....... 
····· 
••••• I 29.89 108 21 138 10 0.10 003 5.31 638 1.75 0.66 ..... 1007 
Fresh .......... 2226 1468.70 I 74.32 456.94 531.26 2 32 0.98 9.33 9.18 14.74 693 2,000 1908 Leached ....... 2483 1530.56 6006 2'79 36 329.42 1.94 0.60 3.85 3.63 9.83 3.31 I 1,860 1908 
Lbs,lost ....... .... ~~;~:~~ I 24..26 17758 201.84 0.38 0.38 6.48 1).55 . 4.91 362 ..... 1908 Fresh .......... 3558 65.60 460.20 525.80 1.69 095 12.88 11.11 11.92 694 ggg 1909 Leached ...... 4221 1733.30 3822 328.23 366.45 1.45 0.73 4.05 3.93 7.13 2 04 1909 
Lbs.lost ....... ..... 27.38 131.97 159.35 0.24 0.22 8.83 718 4.79 390 
····· 
1909 
Fresh .......... 5326 1440 20 92.60 486.20 678 80 2.55 1.32 11 01 9 98 16.40 8.24 2,000 1910 
Leached ....... 5331 1533 68 9860 267.70 366.30 2.39 0.77 7.15 7 07 11.60 3.83 !.,900 1910 
Lbs.lost ...... .... . .. .. * • 0.16 * 3.86 2 91 480 4.41 ····· 1910 
Fresh ......... 5411-4 1428 60 fr7.40 484.00 671 40 1.97 0.43 12.03 11.03 15.07 4.90 i·~ 1911 Leached ...... 5459 4 1403 00 73 75 313 43 367.18 1.77 0 37 683 6 61 11.20 2.11 1911 
Lbs.lost ....... . . ~. 
······ 
13.66 170.57 184.22 0.20 0.06 5.40 4.42 3.87 2.79 . .... 1911 
Average 
82.98 444.14 527.12 10 63 983 13.56 5.63 2,000 Lbs. fresh ... ..... .. . 2.26 0.79 . ... 
Lbs. leached. .... .. ..... 59.19 297.05 356.24 204 0.62 4.85 4 75 9.54 2.55 1,936 .... 
Lbs. lost ..... .... .. ~". 23.79 H7.09 170.88 022 0.17 5.78 5.08 4.02 3.08 
····· 
. ... 
Percent lost ... .... 
······· 
28.67 33.11 32.41 978 21.52 54.37 51.67 2965 54.71 
····· 
.... 
• Omitted from averalle. 
iS 
0 
l:d 
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0 
t.>J 
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t.>J 
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* 
BARNYARD MANURE 753 
TABLE XXII-Nitrogen lost by fresh stall manure due to complete air dryin~. 
Cattle manure Horse manure 
Lbs. nitrogen Lbs. nitro- Lbs. loss Percent Lbs. nitro- Lbs. nitro- Lbs. loss Percent per ton gen per ton due to a•r loss gen per ton gen per ton due to air loss fresh air dry drying fresh air dry dryjng 
----
11.42 7 925 3 495 30.60 14.162 9.578 4.884 34.48 
The data in Table XXII shows the loss of nitrogen from a 
sample of fresh stall manure air dried at a temperature of 60° C. for 
a period of seven days without being subjected to leaching. 
The data in Tables XII to XXII inclusive relative to the leaching 
of manure are compiled from analyses made before and after three 
months exposure in an open barnyard. 
